Effect of 5-deazaflavin on energy transduction during catalysis by Escherichia coli DNA photolyase.
DNA photolyase from Escherichia coli contains 1,5-dihydroFAD (FADH2) plus 5,10-methenyltetrahydropteroylpolyglutamate. The action spectrum observed for apoenzyme reconstituted with 5-deazaFADH2 (EdFADH2) matched its absorption spectrum after correction for the presence of a small amount of inactive 5-deazaFADox. The quantum yield for dimer repair with EdFADH2 (phi EdFADH2 = 0.110) was 6-fold lower than that observed with apoenzyme reconstituted with FADH2. Excited-state redox potential calculations indicate that 5-deazaFADH2 singlet is a better one-electron donor (E = -3.5 V) than FADH2 singlet (E = -2.7 V). Other studies indicate that the quantum yield for electron transfer from reduced flavin singlet to pyrimidine dimer (0.88) is unaffected when FADH2 is replaced by 5-deazaFADH2. Enhanced back electron transfer from pyrimidine dimer radical to flavin radical may account for the decreased quantum yield observed with EdFADH2 since, in the ground state, 5-deazaFADH. is a better oxidant than FADH.. The action spectrum observed for apoenzyme reconstituted with 5-deazaFADH2 plus 5,10-CH(+)-H4folate (EPtedFADH2) matched the absorption spectrum determined for enzyme-bound 5-deazaFADH2, indicating that the pterin chromophore was inactive as a sensitizer. This differs from results obtained with native enzyme, where pterin acts as a sensitizer via efficient singlet-singlet energy transfer to FADH2. The quantum yield for dimer repair by 5-deazaFADH2 bound to EPtedFADH2 (phi EPtedFADH2 = 0.0318) was 28.9% of that observed for EdFADH2. Spectroscopic studies indicate that singlet-singlet energy transfer in EPtedFADH2 is very efficient but only occurs in the "wrong" direction, i.e., from excited 5-deazaFADH2 to pterin.(ABSTRACT TRUNCATED AT 250 WORDS)